Toxicity of neomycin on enzyme activities of kidney and duodenal mucosa in vivo: organ specificity and species difference between rats and mice.
Inhibitory effects of neomycin administration (10-80 mg/kg body weight/day, s.c. for 7 days) on several enzyme activities of kidney and duodenal mucosa were compared between male rats and mice. In Wistar rat kidney, tubular brush border Mg(2+)-dependent, HCO3(-)-stimulated ATPase activity was inhibited by neomycin in a dose-dependent manner, while microsomal Mg(2+)-Na(+)-K(+)-ATPase activity and cytosol carbonic anhydrase (CA) activity were inhibited only by larger doses. In rat duodenal mucosa, Mg(2+)-HCO3(-)-ATPase and CA activities were also inhibited only by larger doses. Serum urea nitrogen (UN) concentration and urinary N-acetyl-beta-D-glucosaminidase (NAG) activity were increased in a dose-dependent manner. In ddY and C57black mice, however, all enzyme activities in kidney and duodenal mucosa were almost unaffected by any dose of neomycin and showed no changes in serum UN concentration and urinary NAG activity except for ddY mice in which NAG activity was only increased by the largest dose of neomycin. In light microscopic analysis, 80 mg neomycin/kg produced necrosis in the greater part of rat proximal tubuli with no changes in duodenal brush border. On the other hand, no histological changes were produced in the renal cortex or duodenal mucosa of mice by any dosage. In conclusion, there are organ-specific and species differences in the effects of neomycin between rats and mice.